A novel approach for comparative study of periosteum, muscle, subcutis, and skin microcirculation by intravital fluorescence microscopy.
Herein, we report a new model, which allows comparative study of the microcirculation of different peripheral tissues, i.e., periosteum, skeletal muscle, subcutis, and skin. Using dextran-insensitive Wistar rats gracilis and semitendinosus muscles of the left hindlimb were prepared in association with their appertaining tibial fragments, subcutis, and skin. Blood supply was guaranteed by the femoral artery via the saphenous vessels. High-resolution intravital epi-illumination microscopy of the two muscles displayed the typical microvascular architecture with the capillaries running in parallel to each other (capillary density (CD) 128.4 +/- 4.5 cm-1). In subcutis and skin, capillaries were found arranged as interconnecting mesh-like networks with a density, which was significantly higher (P < 0.05) in subcutis (191.0 +/- 5.5 cm-1) compared with skin (108.9 +/- 3.3 cm-1). Analysis of periosteal tissue revealed two distinct types of arrangements of microvascular architecture. Adjacent to the major feeding and draining vessels of the periosteum, capillaries were organized in densely meshed shunt-like networks, revealing the highest capillary density (242.7 +/- 13.2 cm-1; P < 0.05) of all tissues studied. Periosteal capillaries distant from the major feeding and draining vessels were arranged in parallel to the longitudinal axis of the tibial bone and presented with a density similar to that of the skeletal muscle (128. 6 +/- 9.4 cm-1). Topical application of acetylcholine for analysis of physiological reactivity of the microvasculature showed dose-dependent arteriolar dilation. Moreover, a 3-min upstream femoral artery occlusion demonstrated an appropriate hyperemic response in all tissues studied, indicating intact myogenic control. A prolonged period of ischemia (120 min) followed by reperfusion (60 min) caused massive (P < 0.05) leukocyte-endothelial cell interaction in postcapillary venules, similarly as reported in other microvascular tissue preparations. We propose that the model presented provides a good approach to all peripheral tissues for both the analysis of the physiology of tissue-confined microvascular control and the development of novel therapeutic strategies to counteract manifestation of nutritional dysfunction and inflammatory response in disease.